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I ’HE STURDINESS of the Sturtevant Aeronautical 
* Motor is clearly proven by this unretouched 
photograph. 

This was a time exposure made while motor was 
running at 2000 R.P.M. 

This vibrationless operation means sturdiness of 
design, accuracy of construction, long life, and 


high efficiency. 





B. F. STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts. 
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Glenn L. Martin Company 

Los Angeles, Cal. 


RECONNAISSANCE Type R is designed 

especially for greatest efficiency. Span 
46' 5", Length 27'. Area supporting sur- 
face 400 sq. ft. Two-wheel landing gear. 
Weight empty I 740 pounds. Useful load 
960 pounds. With this load we guarantee 
speed range 46 to 86 miles per hour; glide 
8-1, climb 3000' in 10 minutes. 


FFICIAL Government recc 
rtin Tractors and Seaplar 
m their enviable positior 
-orld. 







BURGESS FLYING BOAT 


THE BURGESS COMPANY, Marblehead, Mass. 


NOTICE 


Owing to changes and improvements our 5" x 7" eight-cylinder motor, formerly known 
as Model “VX” rated at 160 horsepower, will hereafter be known as Model "VX-3" and 
will be rated at 200 horsepower. The following is a record of electric dynamometer test 
of stock motor “VX-3” No. 3512 as delivered from the Production Department. 


CURTISS AEROPLANE & MOTOR CORPORATION 

Buffalo, N. Y. 
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Upon Sept. 16, 1916, 

Mr. Graham, detailed from the United a » , 

Washington, D. C„ to the HALL-SCOTT factory, conducted a five hour non-stop test with 
a HALL-SCOTT 90-100 H. P. 4 cylinder aviation motor. The results obtained were as follows : 

Average revolutions per minute - -- - - -- -- - 1341 

“ brake H. P. developed - -- -- -- -- - 100. 

“ gasoline consumption per hour - - - - - - - - 8.95 

“ oil consumption per hour - -- -- -- -- J'3 Gal. 

A MOTOR WITH SUCH STURDINESS, DEPENDABILITY, AND SIMPLICITY OF 
DESIGN AS THE HALL-SCOTT 90-100 4 CYLINDER. IS DESTINED TO TAKE A LEADING 
PART IN THE EQUIPMENT FOR ARMY AND NAVY SCHOOLING AND LIGHT SCOUTING 
AEROPLANES. 


HALL-SCOTT MOTOR CAR CO., Inc. 

General offices:---818 Crocker Bldg., San Francisco, Calif. 
Eastern representative: F. P. Whitaker, 165 Broadway, N. Y. 






are universally accepted as skilled and accomplished aviators. Many of those flying 
marvels whose names are emblazoned in the annals of flight were Wright students. 

Our Instructors have driven Wright machines for many years and have special- 
ized in training work. 

The School is located on the Hempstead plains, one of the great world flying 
fields' — 665 acres of treeless land and a hundred square miles over which to safely 
fly. It is convenient to New York, with steam and electric trains and fast automo- 
bile trunk routes. 

Camping facilities on the field for the out-of-door man. Good living accommo- 
dations within easy reach. 

All instruction is in the air. Dual controls. The Student is taken into the 
air on the first lesson. 


Send for Booklet 

WRIGHT FLYING FIELD, Inc. 

60 Broadway, New York 


THE CREAGH-OSBORNE AIR COMPASS 


Wright Flying School Graduates 


A product of “ Sperry Quality” throughout. May we tell you more about it? 

m THE SPERRY GYROSCOPE COMPANY 

Ma " h br^kl^I n K y. P,3Za 15 Vwtoria g Street 5 Rue Dau nou 
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Built especially for air service, The 

Creagh-Osborne Compass incorpo- 
rates the following advantages 

1 : — Its radium-figured dial can be 
accurately read by its own light 
independent of any other illumi- 
nation. 

2: — The prismatic reflector, by its 
magnifying effect, allows the 
use of a small dial with the ease 
of reading of a large card. 

3: — The instrument is so designed 
as to have a large angle of heel. 

4: — It is of wonderfully light, com- 
pact construction. 
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T WO announcements, made by the Aviation Section 
of the Signal Corps of the Army in the last few 
days will go far toward convincing the public 
that solid progress is being made to create a substantial 
military air service. Eight pursuit scout machines have 
been ordered, four of the Curtiss triplaue type and four 
Sturtevant biplanes. These speedy scouts are. if unof- 
ficial accounts are true, practically equal to foreign air- 
craft of the best military pursuit types. 

Their uses in time of war were clearly explained in the 
memorandum issued by the War Department, and pub- 
lished exclusively in Aviation and Aeronautical Engi- 
neering on September 15. By ordering these new types 
.almost immediately after their initial tests, the Avia- 
tion Section lias shown that- it is prepared to make 
good its assurance that it will not. hesitate to purchase, 
to promote development, the types it is convinced will be 
required for active military duty. Another significant 
fact about this order is that a triplane lias been accepted. 
As will he seen from the picture elsewhere in this issue, 
it is a radical development in aeroplane design and its 
acceptance by the War Department gives splendid proof 
of a willingness to assist aeronautical engineers in devel- 
oping new ideas in construction. 

In this issue will he found the tentative plans for the 
permanent organization of the Aviation Section, the re- 
quirements for service in the Officers Reserve Corps, the 
requirements for the Enlisted Reserve Dorps, the regula- 
tions for Civilian Aviation Schools and the method to be 
followed for application by National ( luardsmeii. 

The great importance of this announcement will he 
evident to all who have been confused by the misleading 
reports that, have been widely circulated. It will settle 
at once all questions regarding the qualifications, service, 
remuneration and procedure for the personnel of our 
reserve air service. It is to he hoped that many of the 
aviators whose names were ptihlished in our last issue 
will report as requested for enlistment. It would be an 
object lesson to the country if some of the American fliers 
whose names are internationally famous would offer their 

To those who have been led to believe that every 
aviator could become an officer by the simple expedient, 
of taking a few months training at an army aviation 
school the plans will be disillusioning. An officer in the 
United States Army has always represented intellect as 
well as fighting ability. The officers of the Aerial Re- 
serve Corps will be required to come up to the standard 
set for all other reserve officers. For this reason the re- 
quirements eall for " the equivalent of a college educa- 


tion.” There should be no misunderstanding of this 
phrase. It is a qualification that is used to apply to all 
reserve officers. It is used as a qualification for admis- 
sion to any of the camps such as the Plattsburg training 
camp and simply means that to be accepted a man must 
have at least as much experience of the world as is af- 
forded by a college education. No one ought to he de- 
terred from making application for the Officers Reserve 
Corps because he has not been to college. 

By the ordering of the pursuit machines and announc- 
ing the tentative Reserve plans the Aviation Section has 
taken a great forward step toward solving both the ma- 
teriel and personnel problems. The public, disturbed by 
irresponsible reports, will find in these progressive steps 
cause for genuine confidence in the ability and efficiency 
of the Aviation Section. 


Suggestions for Aeronautical Motors 

This issue of Aviation and Aeronautical Engineer- 
ing contains some quotations from the minutes of the 
public meeting of the Executive Committee of the Na- 
tional Advisory Committee for Aeronautics. This meet- 
ing was called in order to signalize the new order of af- 
fairs in Washington in which cooperation shall be the 
keynote of the government’s dealings with aeronautical 
constructors. The meeting was called to give the gov- 
ernment officials a chance to say definitely and concisely 
what they want and to give the manufacturers a chance 
to explain the difficulties and problems which they have 
met in dealings with the government hitherto. 

The chief difficulties with motors complained of by 
the Array and Navy officers were of four kinds, the first 
really comprising all the others. The officials complained 
(1) of lack of reliability, (2) of faulty magneto mount- 
ing. (3) of defective electric wiring, (4) of inability to 
get deliveries of the sort of motors they want. 

Nearly every manufacturer represented complained 
of the lack of stimulus, the lack of orders. This fault 
can easily be overcome now that Congress has appro- 
priated more than $16,000,000 for Army and Navy aero- 
nautics. The niggardly appropriations of past years 
have damaged and held up the industry to an extent 
which it would be almost impossible to estimate. 

The magneto mounting problem and the electric wir- 
ing problem ought not to be difficult of solution. 

The object of printing these extracts in tabulated form 
is a sincere endeavor to make all the information brought 
out at the session available to aeroplane buyers and con- 
structors alike. 
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The Curtiss 250-Horsepower 12-Cylinder Motor 
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The New Curtiss Triplane Pursuit Machine 
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Course in Aerodynamics and Aeroplane Design* 

By Alexander Klemin, A.C.G.L, B.Sc., S.M. 

■uctor in Aeronautics , Massachusetts Institute of Technology. Member of the Aeronautical Society of 


T. H. Huff, S.B. 

Copgrlght. 1916. tog A. Klemin. All ill, * 
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Effects of Variations 


PART 1 — SECTION 6 

Profile and Plan Form of Wing Sections 


As we have seen in Section 5, numberless variations are pos- 
sible in the profile of wing sections. A slight variation in the 
profile may, however, introduce considerable changes in the 
aerodynamic properties of a wing, and necessitate a wind tun- 
nel test. Experiments conducted at the various laboratories on 
variations of camber, of position of maximum ordinate, on the 
thickening of leading and trailing edges, and so forth, have 
therefore rather a qualitative than a quantitative significance. 
But the results obtained deserve attention, and may serve as a 
guide to useful modifications. The most important of these ex- 
periments are summarised here, and a fuller reference list is 
ap'pended. 

Effect of Variation of Position of Maximum Ordinate in 
a Wing Section of Plane Lower Surface, and Con- 
stant Camber 0.100 for LTpper Surface 

These experiments of the X. P. L. are mainly interesting be- 
cause they indicate where approximately the maximum ordi- 
nate of a section should be to give the best possible L/ II ratio. 

. KATIO^ 
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Fig. 1. Sections Used in Investigating V 
Position of Maximum Ordinate 
In Fig. 1 are shown a selection of three of the sections 
tested. They were all developed from one section by altering 
the position of the maximum ordinate and compressing or ex- 
panding the other ordinates to correspond. The Lift and 
Lift/Drag curves for these sections show considerable varia- 
tions in values as can be seen from the following table : 

\Vin*j Sections Plane Lor*eh^Surface._ Uci-er Surface Camber 


r Maximum Ordinate 





ic tunilnmentnl 


ordinate for a given section, and also to indicate that the best 
position is about one-third from the leading edge. 

Behavior of Wings with Reverse Curvature at the 
Trailing Edge 

This constitutes a far more important question than that ol 


NO.OFTAH. 


Amount to.il is 


•r- 


We see tlmt the maximum L/D for section B with a 
.332 is as high as 13.6, while for section C, where the maxi- 
mum ordinate is well forward, it sinks to 11. Again, the max- 
imum lift for B is about 50 per cent, greater than that for ( ’. 
The angle of maximum lift also appears much earlier when 
the maximum ordinate is nearer the leading edge. A further 
inspection of the X. P. L. curves also shows that at the point 
of maximum lift, a slight variation in the ratio changes a 
smooth burble point into a dangerously steep one. 

The m ain result of the investigation is to show the care re- 
quired in altering even slightly the position of maximum 
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thickness of section unaltered. The point of inflexion, at 
which the rellexing began was in each case 0.4 of the chord 
from the trailing edge, though this could be varied to 0.2 
without much effect. These sections are illustrated in Fig. 2. 

The travel of the centre of pressure is shown in Fig. 3 for 
all five sections. The curves for the N. P. L. sections show 
that as the elevation of the trailing edge increases, the centre 
of pressure motion becomes less marked in its movement 
toward the trailing edge, than stationary, and finally moves 
Coward the leading edge. This is certainly satisfactory from 
the stability point of view, but the questions of efficiency and 
maximum lift have also to be considered. The following are 
the values obtained for maximum /,//> and maximum K r : 


with Upturn!! 

inimical stability if the position of the centre of pressure or 
of the vector of resultant force on the wimr did not m its 
position so rapidly with change i 

may be said that as a general i 

flight that when the angle of incidence decreases the c 
pressure oil a wing moves far back, and the resultant for» 
tends to dive the machine, decreasing the angle of incident* 
still further. When the angle of incidence increases, the centre 
of pressure moves forward and the resultant force tends to 
stall the machine, increasing the angle of incidence still far- 




ther. We shall deal fully with this important point when con- 
sidering the general statical equilibrium of the aeroplane. 

Among other means of attaining stability, wings have been 
designed with a slight reverse curvature at the trailing edge, 
which have been very successful in keeping the centre of pres- 
sure motion within narrow limits. It is important to us to see 
what sacrifice of sustaining power and efficiency reverse curva- 
ture entails. 

At the N. P. L. n section (No. 1) very similar to that of the 
11. A. F. 6 was employed, and three reversed curvature forms 
2. 3, 4 were developed from it by turning up the trailing edges 
through successively increasing distances while keeping the 


“ Phillips Entry ” 

As shown in Fig. 6, the section R. A. F. 4 was.modified into 
the R. A. F. 5 to give the well-known “ Phillips Entry.” This 
modification was found to have no effect on the aerodynamic 
properties of the wing, an important consideration in view of 



’PHILLIPS entry" 


i. 6. Modification o 


It can be seen that as the rear edge is turned up the L/D 
and the maximum K, both decrease progressively. 

The main conclusion of the British investigators was that 
with an elevation of the rear edge of about .037 of the chord, 
the centre of pressure can he kept stationary, but with a loss of 
12 per cent, of the maximum L I) and 25 per cent, loss of the 
maximum possible lift. This would be too great a sacrifice for 
the sake of stability and the designer would find other methods 
of stabilixalion such as the. use of deonlage in biplanes and 
negative stabilisers far more useful. 

Eiffel lias, however, investigated a section with a very 
slightly reversed trailing edge (Eiffel No. 32 Lanier- Law- 
rence, details of which have been given ill Section 5), which 
is far more satisfactory and in wide use. Its maximum L/D 
is about 18.2. minimum lift coefficient is nbout .0033, and it 
has an excellent working range. The centre of pressure 
motion is almost null between 0 degrees and 10 degrees of 
incidence, and such a wing would certainly not tend to dive 
a machine, although it is not very good at stalling angles. Its 
shape offers certain constructional difficulties in the region of 

Effect of Thickening the Leading Edge of a Wing 

Contrary to a somewhat common conception, the thickening 
of the leading edge as shown in Fig. 4 was distinctly disad- 


Effects of Thickening Wing Towards the Trailing Edge 

Thickening towards the trailing edge is sometimes advan- 
tageous from the point of view of structural strength, and 
experiments have been conducted to see the loss in aero- 
dynamic efficiency such thickening involved. The sections em- 
ployed are shown in Fig. 5. It appears from these experi- 


Effects of Varying Aspect Ratio 
Foppl’s anti Eiffel’s experiments have dealt with cambered 
plates; the N. P. L. has investigated the effect of varying 
aspect ratios on a practical wing section rectangular in plan 
similar to the Bleriot XI bis which is shown in Fig. 7. For 


a more or less accurate understanding of the phenomena ac- 
companying such variation, it is necessary to consider pres- 
sure distribution, but for design it is more important to bear 
in mind the simple results of this investigation : 

As aspect ratio increases 

(1) The maximum L/D ratio improves, the corresponding 
angle of incidence remaining sensibly the same, and the 
L/D at other angles improves also. 

(2) the drag diminishes. 

(3) the lift coefficients at all except very small angles and the 
maximum lift coefficient remain practically constant; the 
maximum lift coefficient occurs at a smaller angle of in- 
cidence. 

(4) the angle of no lift occurs at smaller positive angles, or 
larger negative angles as the case may be. 

Although the Bleriot wing tested by the N. P. L. was of 
practical form, it is not commonly employed in modern con- 
struction. The correction tables (Tables 4 and 5) are solely 
based on results derived from it, and it does not at all follow 
that similar corrections would apply to wings of other form. 
In default of other experimental work, however, such correc- 
tions can be applied with probably a fair degree of accuracy. 
The values for aspect ratio of 6 arc taken as a standard of 
comparison, tliis being the aspect ratio used for so much ex- 
perimental w'ork on wing sections. 


Corrections f 


e Trailing Edge of 

meats that the lift coefficient at a given angle of incidence is 
not much affected at angles greater than 7 degrees but that 
at smaller angles of incidence the lift coefficient is actually 
a little greater for the thickened sections. The maximum 
Lift/Drag steadily diminishes as the trailing edge is thick- 


er maximum L/D 


o of drag to drag for as- 


i Variation c 







National Advisory Committee Discusses Aeronautic Motors 
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Cords are Safest 


strength, are the dominating fea- 
tures of Goodyear Cord Tires for 
Aeroplanes. 


And these feati 
these tires, fc 
only cord t 
machines. 


es made for 


There are from 4 to 6 cord layers in 
this Goodyear cord construction. 


remarkable shock absorbing qual- 
ities, quicker get-away. 


These tires are double tube clinchers, 
in various sizes up ro 26 x 5 inches. 
The Goodyear Rim, light and 
strong, is made to fit these tires. 



THE W MR SPORT OF HE SUPERKAN 

Instruction 

in a General Aeroplane Co's Vercitle Type 
Fifing Boat mil i ... convert (k arm 
speed motor boat *T* enthusiast to the 
nrilemanmakinp sport of fljlm/j 

Maim Instructor „ ,, flmardBonnej 

PREPAREDNESS ’ 


am 





office GENERAL AEROPLANE CO. Hanjm 

1507 East Jefferson Ays Detroit USA Old Detroit Motor Boat Site 
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Aeroplane Linen 

Used by the BRITISH GOVERN- 
MENT in their Air Service; also 
by the UNITED STATES 
GOVERNMENT and 
Large Aeroplane 



RobertMcBratney&Company 


121-123 Franklin Street, New York 


CELESTRON 

Aeroplane ClothVarnishes 

NON-INFLAMMABLE base 


CELESTRON 
SHEETS and FILMS 



Chemical Products Company 
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GENERAL AERONAUTIC COMPANY 

A New Jersey Corporation 

MANUFACTURERS OF 

Monoplanes Biplanes 

Sea Planes Flying Boats 

Aeronautical Engines 


NEW YORK CITY. N. Y. 



Classified Advertising 





Aeromarine 
Plane & Motor Co. 

Aeroplanes „„d Motors 

New York Office: Times Building 



EXCELSIOR PROPELLERS 



October 15, 1916 


EMPIRE STATE AIRCRAFT CORPORATION 



MILITARY TRACTOR BIPLANES 


School machines equipped with duplicate (Dep) control if desired. 

We are prepared to execute orders according to specifications or furnish machines of our own 
design, already demonstrated and tried out. One or two machines usually on hand for prompt 

EMPIRE STATE AIRCRAFT CORPORATION 

30 East 42nd Street Telephone, Murray Hill 482 New York City 


ONE YEAR— 24 ISSUES— ONE DOLLAR 

AVIATION AND AERONAUTICAL ENGINEERING 

The 24-Part COURSE IN AERODYNAMICS AND AERO- 
PLANE DESIGN, by the Instructors in Aeronautics in the Massa- 
chusetts Institute of Technology. 

SPECIAL TECHNICAL ARTICLES written by the leaders in the 
Profession on Every Phase of AERONAUTICAL PROGRESS. 

POPULAR AERONAUTICAL ARTICLES in Every Issue. Illus- 
trated by the BEST PHOTOGRAPHS and LOTS OF THEM. 

All the REAL NEWS of the Industry and of the Aviators presented 
in Condensed and Attractive Form. 

The Doings of the AERO CLUBS and all the FEDERAL and 
STATE MILITARY and NAVAL NEWS. 

By sending one dollar to-day you can secure the 
full course beginning with the first part. 

THE GARDNER, MOFFAT COMPANY 

120 West 32d St, New York 



STANDARD 

AEROPLANES AND HYDROAEROPLANES 


CHAS. H. DAY, Desig ner 


THE STANDARD MODEL H 3 TRACTOR 

Army and Navy orders now being filled as the 
result of official inspection of factory and products 

STANDARD TRACTOR BIPLANES 
STANDARD HYDROAEROPLANES 

Single and Twin Motored Types offered 
on the basis of results and not expectations 

STANDARD AERO CORPORATION 

OF NEW YORK 


EXECUTIVE OFFICES 
Woolworth Building, New York 


FACTORY 
Plainfield, New Jersey 


